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CLAIMS 

1 . A trench-gate semiconductor device, comopi^lng: 
a semiconductor body having an active c^area wherein trenches 
5 containing gate material extend into the serpi^nductor body from a surface 
thereof, wherein adjacent to each trenchr^te there is a source region at said 
semiconductor body surface separated from a drain region by a channel- 
accommodating body region, apa wherein a source electrode contacts the 
source regions on said semicdnductor body surface; characterised in that 
10 the active cell area has a network of connected said trenches with a 

said source region in each said cell; 

trenches copuaining gate material extend from the network of connected 
trenches beyona the active cell area to an inactive area where said source 
regions are not present; and 
15 witfcnn said inactive area there is a gate electrode contact area where a 

gate ele^ctrode contacts the gate material on the whole area of the trenches 
adjacent the semiconductor body surface and where the gate electrode also 
coTtacts the semiconductor body surface adjacent the trenches. 



20 2. A semiconductor device as claimed in claim 1, wherein the 

semiconductor body surface contacted by the gate electrode has first regions 
at that surface of one conductivity type, said first regions having underlying 
second regions of opposite conductivity type, 

25 3. A semiconductor device as claimed in claim 2, wherein the 

source regions in the active cell area and said first regions in the inactive area 
are of a same first conductivity type, wherein the channel-accommodating 
body regions in the active cell area and said second regions in the inactive 
area are of a same second conductivity type opposite to the first conductivity 

30 type, and wherein a common layer of the first conductivity type provides the 
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drain regions in the active cell area and underlies the second regions in the 
inactive area. 

4. A serriiconductor device as claimed in clainn 3, wherein said first 
regions and said underlying second regions in the inactive area are provided 
as isolated cells surrounded by a further network of connected trenches which 
is an extension of the network of connected trenches in the active cell area. 



5. A semiconductor device as claimed in claim 4rThodified in that at 
10 least some of said isolated cells in the inactive area wnich are nearest to the 

active area are instead linking cells across the/inactive and active areas, 
wherein each linking cell has a said first c^ion contacted by the gate 
electrode, a source region contacted by the source electrode, and a said 
underlying second region continuous wnh a said channel-accommodating 
15 body region which extends to the semiconductor body surface where it is 
contacted by the source electrode, the linking cells providing voltage 
protection diodes between the gate electrode and the source electrode. 

6. A semiconductor device as claimed in claim 3, wherein said 
20 trenches which extend from the network of connected trenches in the active 

cell area are stripe shaped trenches which each extend completely across the 
gate electrode contact area, wherein linking cells are provided across the 
inactive and active/areas between the stripe shaped trenches, wherein each 
linking cell has a^said first region contacted by the gate electrode, a source 
25 region contacted by the source electrode, and a said underlying second region 
continuous with a said channel-accommodating body region which extends to 
the semiconductor body surface where it is contacted by the source electrode, 
the linkii/g cells providing voltage protection diodes between the gate 
electrode and the source electrode. 



30 
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A semiconductor device as claimed in any one of claims 1 to 6, 
wherein ^patterned insulating layer is provided on the semiconductor body, 
wherein in the active cell area the insulating layer provides an insulating 
overlayer on the. trench-gates and the insulating layer has windows where the 
source electrode cpntacts the source regions, and wherein in the inactive area 
a window in the insuteting layer provides the gate electrode contact area. 



S. A ssmicondactor device as claimed in any preceding claim, 
wherein in the active cell area an insulating layer is provided in the trenches 
between the gate material in Njne trenches and the semiconductor body 
adjacent the trenches. 

9. A semiconductor device a^ claimed in any preceding claim, 
wherein the gate electrode provides a gate oond pad within the gate electrode 
contact area. \ 



A method of manufacturing a trench-gate semiconductor device, 
the device c'bcnpnsing: 

a semiconductor body having an active cell area wherein trenches 
containing gate mat^al extend into the semiconductor body from a surface 
thereof, wherein adjacentsto each trench-gate there is a source region at said 
semiconductor body surfacesfepaja^d from a drain region by a channel- 



jrein a source electrode contacts the 
s(dy surface; characterised in that the 



accommodating body region, anU/wl- 
source regions on said semicondu|t( 
method includes the steps of: 

* (a) providing the semico^ducpr boSdy with a first layer of a first 
conductivity type suitable for the drain/regions and assecond layer of a second 
conductivity type, opposite to the first conductivity type, suitable for the 
channel-accommodating body regions, the second layer ^siverlying the first 
layer and extending to the surface of the semiconductor body; 
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(b) forming a network of connected trenches containing gate 
rViaterial in the active cell area where a said source region will be present in 
each cell, and at the same time forming trenches containing gate material 
extending from the network of connected trenches beyond the active cell area 
to an inactive area where the source regions will not be present in the device, 
the trenches extending past the second layer and into an underlying portion of 
the first layfer in both the active and inactive areas, and planarising the top 
surface of the'^gate material level with the surface of the semiconductor body 
in both the active^and inactive areas; 

(c) forming surface regions of the first conductivity type extending 
into said second laye\at the same time in both the active and inactive areas, 
the source regions bein^rovided by said surface regions of first conductivity 
type in the active area; 

(d) providing a patterned insulating layer on the semiconductor 
body, the insulating layer providing y^h>s[nsulating overlayer on the trench-gates 




having windows where the source 
in the active area, and the insulating 
ctrode contact area within the 

I to form the source electrode 



in the active area, the insulating 
electrode will contact the source r^gi 
layer having a window providing 
inactive area; and 

(e) providing a conducti^j 
contacting the source regions at said^nsulating layer windows in the active 
area, and at the same time providing the conductive material to form a gate 
electrode, the gate electrode contacting the gate material on the whole area of 
the trenches adjacent the semiconductor body surface at said insulating layer 
window in the inactive area, and the gate electrodeyalso contacting said 
surface regions of the first conductivity type at the semiconductor body surface 
adjacent the trenches at said insulating layer window in the inactive area. 



11. A method as claimed in claim 10, wherein said extending 
30 trenches are formed in step (b) as a further network of connected trenches 
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s^hich is an extension of the network of connected trenches in the active cell 
area, wherein isolated cells surrounded by the further network of connected 
treiiches are provided in the inactive area by the surface regions of the first 
condluctivity type fornned in step (c) and underlying regions of the second 
5 layer)\with the nnodification that at least some of said isolated cells in the 
inactiveSarea which are nearest to the active area are instead linking cells 
across th\ inactive and active areas, wherein after the provision of the 
insulating layer in step (d) and the provision of the source and gate electrodes 
in step (e) each linking cell has a said surface region of the first conductivity 
10 type contacted bVthe gate electrode, a source region contacted by the source 
electrode, and a region of said second layer underlying said surface region 
and continuous witlTv a said channel-accommodating body region which 
extends to the semiconal4ctor body surface where it is contacted by the source 
electrode, the linking cell^\providing voltage protection diodes between the 
15 gate electrode and the source^^l^rode. 



12. A method as cl&imtefl in claim 10, wherein said extending 
trenches are formed in step (E))/^s\tripe shaped trenches which each will 
extend completely across th^ gate electrode contact area, wherein linking 
20 cells are provided across the inactive anci active areas between the striped 
shaped trenches by the surface regions of tne first conductivity type formed in 
step (c) and underlying regions of the second layer, wherein after the provision 
of the insulating layer in step (d) and the provision of the source and gate 
electrodes in step (e) each linking cell has a said^surface region of the first 
25 conductivity type contacted by the gate electrode, a source region contacted 
by the source electrode, and a region of said second layer underlying said 
surface region and continuous with a said channel-accommodating body 
region which extends to the semiconductor body surface where it is contacted 
by the source electrode, the linking cells providing voltage pror^ction diodes 
30 between the gate electrode and the source electrode. 
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thod as claimed in any one of claims 10 to 12, further 



including the ste^^qf^^roviding an insulating layer in the trenches in the active 
area and in the inact]\if^area between the gate material in the trenches and 
5 the semiconductor body aafeic^n?\the trenches. 



II l\^IUU II I 




A method as c 



any one of claims 10 to 13, further 



d with the gate electrode within 



the gate electrode contact area 



